Abstract: Pranlukast hydrate is a potent, selective, orally active, cysteinyl leukotriene antagonist that binds at the type 1 receptor. It is used as a 10% dry syrup to treat asthma and allergic rhinitis in pediatric patients. In a 4-week, dose-finding study, a dose-dependent improvement in lung function was observed in pediatric patients with asthma at an optimal dose of 5.1-10 mg/kg/ day. In a comparative, randomized, double-blind, 4-week multicenter trial, pranlukast dry syrup 7 mg/kg/day achieved significantly better final overall improvement (71.4%) versus oxatomide 1 mg/kg/day (37.2%) in pediatric patients older than one year with asthma. In two 12-week, open-label trials and in a long-term open-label trial of treatment for up to 24 months, pranlukast dry syrup improved asthma control over baseline values. In a prospective post-marketing surveillance study and a long-term follow-up study, the safety and efficacy of pranlukast dry syrup was confirmed in infants younger than one year with bronchial asthma. In a 4-week, open-label trial, pranlukast dry syrup improved overall health-related quality of life and physical and emotional domain scores over baseline in pediatric patients with asthma. In a randomized, multicenter, double-blind, placebo-controlled, two-period crossover trial, pranlukast dry syrup significantly inhibited exercise-induced bronchospasm in children with asthma compared with placebo. In a modified Childhood Asthma Control Test, pranlukast dry syrup was significantly more effective in controlling asthma in patients younger than 4 years with the common cold. These findings show that pranlukast is useful and beneficial for treating pediatric patients with bronchial asthma.
Introduction
Global Initiative for Asthma guidelines define asthma as a chronic inflammatory disorder characterized by hyper-responsiveness and narrowing or obstruction of the airways in response to allergenic and other factors, including exercise and exposure to cold air, and limiting of usually reversible and variable widespread airflow. 1 An early asthmatic response is characterized by rapid onset of bronchoconstriction lasting 1-3 hours after exposure to an allergen. A late asthmatic response, ie, a more protracted bronchoconstriction, is associated with bronchial hyper-responsiveness and an influx of eosinophils into the bronchi occurring several hours after an early asthmatic response, which may last up to 12 hours and is linked with cysteinyl leukotriene activity. [2] [3] [4] Cobra venom studies in an animal model over 70 years ago identified a chemical mediator causing sustained contraction of smooth muscle in the airways. 5 The action of this compound appeared to last longer than that of histamine, and researchers suggested that both mediators may have a role in the management of asthma. 6 The mediator, termed a slow-reacting substance of anaphylaxis, was later identified in lung tissue from asthmatic patients, 7 and is now known to consist of the inflammatory mediators leukotriene (LT)C4, LTD4, and LTE4, ie, cysteinyl leukotrienes. 8 Leukotrienes are formed when arachidonic acid, a component of the multicellular phospholipid bilayer, is oxidatively metabolized. Cysteinyl leukotrienes act physiologically in humans by binding to and activating the cysteinyl leukotriene l (CysLTl) and 2 (CysLT2) receptor subtypes. [13] [14] [15] [16] In humans, LTC4, LTD4, and LTE4 also bind to CysLTl receptors and are recognized as important mediators in bronchial asthma. [17] [18] [19] CysLT2 receptors mediate the constriction of pulmonary vascular smooth muscle in humans, although the mechanism involved is not as well understood as that for CysLTl receptors. 16, [20] [21] [22] [23] Recognition of the role of leukotrienes in the pathogenesis of asthma subsequently led to the development of leukotriene receptor antagonists.
Pranlukast hydrate, a potent selective competitive antagonist at the CysLTl receptor, inhibits the activation of endogenous and exogenous LTC4, LTD4, and LTE4 receptors. 24 Pranlukast, the first leukotriene receptor antagonist to be developed, was introduced in Japan in 1995 to treat asthma, and is also now indicated in the treatment of allergic rhinitis. Pranlukast is approved for use as a capsule formulation in adults and as a dry syrup formulation in children ( Figure 1 ).
The recommended dose of pranlukast is 450 mg/day in adult patients and 7 mg/kg/day (which can be increased to a maximum of 10 mg/kg/day provided that the total daily dose does not exceed 450 mg) in pediatric patients, which should be divided into two equal doses administered morning and evening. Because food affects the bioavailability of pranlukast, the drug needs to be administered after breakfast and dinner. Pranlukast dry syrup is a mixture containing 10% pranlukast that requires addition of water when dispensing. The poor chemical stability of the drug requires an aqueous vehicle to avoid problems of physical instability. This paper reviews the efficacy and safety of pranlukast dry syrup in treating bronchial asthma in pediatric patients.
Dose-finding in an open-label multicenter trial
A dose-finding study was performed to establish the efficacy and safety of pranlukast dry syrup and to determine an optimal twice-daily dose in 134 pediatric patients with bronchial asthma. 25 The efficacy of pranlukast dry syrup was evaluated by the patient, a parent, or a caregiver, for asthma symptoms (including asthma attacks, cough, daily life, sleep), lung function (peak morning and evening expiratory flow), use of additional drugs, and an asthma diary. Final overall improvement showed significant dose-dependency (P , 0.05) for three dose groups, at 46.0% for 2.6-5.0 mg/kg/day (group L), 73.8% for 5.1-10.0 mg/kg/day (group M), and 66.7% for 10.1-15.0 mg/kg/day (group H). Usefulness in the three dose groups was also significantly dose-dependent (P , 0.05, Cochrane-Armitage test) at 45.1%, 73.8%, and 64.5%, respectively. Final overall improvement was analyzed for patient groups based on dose increments of 2 mg/kg/day, revealing that improvement ranged from 62.5% to 77.8% at daily doses of 6.1 mg/kg or higher. Adverse reactions were reported in 3.8%, 2.2%, and 8.6% of cases, respectively, and were mainly gastrointestinal in nature. Both final overall improvement and usefulness were dose-dependent in groups L and M. In group H, a higher rate of adverse reactions was observed, but this did not affect final overall improvement or usefulness. The frequency of asthma attacks (minor and all attacks) and cough decreased in each group, with a greater decrease observed in groups M and H compared with group L, but no significant intergroup differences were seen. In addition, morning and evening peak expiratory flows were significantly increased in each group, with a larger increase observed in groups M and H compared with group L, but again there were no significant differences between the groups. These results demonstrated clearly that pranlukast dry syrup could be beneficial in treating bronchial asthma in pediatric patients and that the optimal dose range is 5.1-10.0 mg/kg/day.
Multicenter double-blind clinical comparison with oxatomide dry syrup
The usefulness of pranlukast was compared with that of oxatomide dry syrup in a multicenter, randomized, doubleblind, parallel-group study in pediatric patients with bronchial asthma. 26 The efficacy of pranlukast dry syrup was evaluated by the patient, a parent, or a caregiver, for asthma With regard to final overall improvement, efficacy differed significantly, being 71.4% in group O and 37.2% in group K (P = 0.0001, chi-square test). The 90% confidence limit for the difference in efficacy between the groups was found to be +22.9% in group O and +45.5% in group K. Intent-to-treat analysis of final overall improvement gave the same results as those for the per protocol analysis. Group O showed a significant decrease in mild to moderate attacks and cough. With regard to concomitant antiasthma medication, use of inhaled bronchodilators and oral β-stimulants decreased significantly compared with baseline values. Group K also showed a significant decrease in mild attacks and cough, but no significant decrease in use of concomitant medication. Differences in reduction of inhaled bronchodilators and use of oral β-stimulants were significant between the groups. The percent predicted peak expiratory flow rate during 4 weeks of treatment in group O increased significantly in the morning and at bed time compared with baseline values, but no significant change was seen in group K. There were no significant differences of the percent predicted peak expiratory flow rate between the two groups. Nine patients (9.4%) in group O and 11 (11.1%) in group K reported adverse events. Rating of usefulness differed significantly between the groups (P = 0.0001, chi-square test), being 67.4% in group O and 31.9% in group K. The 90% confidence limit for the difference in usefulness between the groups was +24.1% in group O and +46.9% in group K.
Intent-to-treat analysis of rating of usefulness yielded the same results as those in the per protocol analysis. Only pranlukast dry syrup showed significantly more efficacy in terms of reducing use of bronchodilators, and a decrease in predicted peak expiratory flow compared with oxatomide dry syrup. These efficacy results indicate significant differences in both final overall improvement and usefulness between the two dry syrup formulations. Based on the findings of this study, it can be concluded that pranlukast dry syrup shows efficacy equivalent to or exceeding that of oxatomide dry syrup and is a useful antiasthmatic drug for the treatment of pediatric patients with bronchial asthma (Table 1) .
Long-term use
The efficacy and safety of pranlukast dry syrup in longterm use were evaluated in pediatric patients with bronchial asthma. 27 Efficacy was evaluated by the patient, a parent, or caregiver, for asthma symptoms (asthma attacks, cough, daily life, sleep), lung function (morning and evening peak expiratory flow), use of concomitant drugs, and an asthma diary. Forty-one patients were analyzed (17 with atopic, 21 with mixed, and three with infectious etiology). The overall improvement rate was 52.5% at week 2, 72.5% at week 4, 72.5% at week 6, 79.5% at week 8, 68.3% at week 10, and 82.9% at week 12. The final overall improvement rate was 78.0%, the overall safety rate was 95.1%, and rate for evaluation of usefulness was 78.0%. Stratified analysis of Table 1 Efficacy of oral pranlukast dry syrup compared with that of oxatomide in the treatment of pediatric asthma the final overall improvement rate was 86.4% in a subgroup with moderate attacks and 66.7% in a subgroup with severe attacks. The incidence of attacks and use of steroids and bronchodilators had decreased significantly and rapidly by week 4, and was maintained up to week 12. Adverse events were noted in two cases. Pranlukast dry syrup showed efficacy from week 2 onwards which was maintained between weeks 4 and 12. Efficacy in reducing attacks and need for concomitant medication continued between weeks 4 and 12. Therefore, pranlukast dry syrup had a sustained pharmacological action and therapeutic effect in pediatric patients with bronchial asthma over a long period. No safety problems were observed, making pranlukast a useful drug in the clinical setting.
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Long-term use for 12 weeks
The efficacy and safety of pranlukast dry syrup in longterm use was evaluated in children with asthma. 28 The efficacy of pranlukast dry syrup was evaluated by the patient, a parent, or a caregiver for asthma symptoms (attacks, cough, daily life, sleep), lung function (morning and evening peak expiratory flow), use of additional drugs, and an asthma diary. Fifty patients (38 with atopic, eight with mixed, and four with infectious etiology) were included on the study, 45 of whom received the drug for 12 weeks. Overall improvement rates measured at 2-week intervals increased as follows: 42.9% at week 2, 60.4% at week 4, 56.3% at week 6, 60.9% at week 8, 63.8% at week 10, and 71.7% at week 12. The final overall improvement rate was 68.1%, rate of overall assessment of the product as "safe" was 96.0%, and the rating of usefulness was 66.0%. Final overall improvement was 65.7% in atopic patients and 62.5% in patients with asthma of mixed etiology. Usefulness according to severity was rated as 76.0% for those with moderate attacks and 57.9% for those with severe attacks. The number of attacks had decreased significantly and rapidly by week 4, with a consistent effect maintained up to week 12. For subjects with asthma of mild or moderate severity, use of inhaled bronchodilators and antiallergic drugs decreased significantly and rapidly by week 2. One adverse event of urticaria was reported. Pranlukast dry syrup demonstrated marked efficacy between weeks 4 and 12, regardless of the etiology of asthma and degree of severity. Efficacy in terms of reducing use of inhaled bronchodilators and antiallergic drugs was demonstrated from week 2 onwards. Pranlukast dry syrup thus maintained its pharmacological action and therapeutic effect for a long period in children with asthma.
Extended use for up to 36 months
The efficacy of pranlukast dry syrup has been evaluated for up to 36 months in pediatric patients with mild to severe asthma (mean duration 13 months; data available for 24 months) in the largest open-label trial to date, which included 77 pediatric patients aged 1-15 years. 29 In this study, treatment with other antiallergy medication (ie, ketotifen, epinastine, pemirolast, azelastine, oxatomide, or suplatast tosilate) was switched to pranlukast dry syrup. The efficacy of pranlukast dry syrup was evaluated by the patient, a parent, or a caregiver, for asthma symptoms (asthma attacks, cough, daily life, sleep), lung function (morning and evening peak expiratory flow), use of additional drugs, and an asthma diary.
Treatment with pranlukast dry syrup for up to 24 months improved asthma control compared with baseline values. Patients treated with pranlukast dry syrup at a dose of 7 mg/kg/day had significantly fewer mild or moderate asthma attacks than at baseline at most assessment points up to 24 months (P , 0.05). This improvement was evident regardless of whether patients had (n = 33) or had not (n = 44) previously received antiallergy medication. Compared with baseline, pranlukast dry syrup for 12 months significantly improved asthma symptoms and inhaled β2-agonist scores, and decreased the number of episodes of hospitalization or intravenous aminophylline treatment needed during emergency clinic visits (P , 0.05). Pranlukast dry syrup thus maintained a pharmacological effect and reduced the number of emergency clinic visits and hospitalizations over a longer period in children with asthma, showing a therapeutic effect independent of treatment with antiallergy medication.
Prospective study in children aged younger than one year
A post-marketing surveillance study investigated the safety and efficacy of pranlukast dry syrup in actual clinical settings involving pediatric patients aged younger than one year with bronchial asthma. 30 Diagnosis of asthma in children younger than one year was made in accordance with the Japanese pediatric guideline for the treatment and management of asthma. 31 The efficacy of pranlukast dry syrup was evaluated by a parent or caregiver for asthma symptoms (attacks, cough) and an asthma diary. of wheezing and mild to moderate asthma attacks decreased significantly from week 4 to week 24. This prospective open-label study was not performed in a randomized or controlled fashion, primarily because of safety considerations in children. Current issues in relation to the treatment of patients with pediatric asthma include the efficiency of inhaled agents, theophylline clearance, and the paucity of approved medications. In addition, making a correct diagnosis of asthma is difficult in infancy. The available data suggest that pranlukast dry syrup is a useful drug for the treatment of asthma in infants aged younger than one year when used at the appropriate dose to weight ratio. However, a large-scale randomized controlled study will be needed to confirm the efficacy and safety of pranlukast dry syrup in infants, with appropriate diagnostic guidelines and monitoring by physicians who are familiar with pediatric asthma.
Follow-up study of long-term use in children aged younger than one year
A post-marketing surveillance study examined the safety and efficacy of long-term administration of pranlukast dry syrup in an actual clinical setting where children aged younger than one year and eligible for the previous prospective postmarketing survey could be followed up. 32 The diagnosis of asthma was made in accordance with the Japanese pediatric guideline for the treatment and management of asthma. 31 The efficacy of pranlukast dry syrup was evaluated by a parent or caregiver for asthma symptoms (attacks, cough) and an asthma diary.
Fifty cases from 33 medical institutions nationwide in Japan were considered. Of these, 34 continued medication for over one year. Only one adverse drug reaction (nonserious liver dysfunction) was reported in the 55 patients included in the safety analysis population, giving an incidence of 1.82%. In this case, the increase in aspartate and alanine aminotransferase levels was considered to be moderate and resolved within 23 days of discontinuation of pranlukast dry syrup. However, because pranlukast is mainly metabolized by cytochrome P450 3A4, caution is required when it is coadministered with drugs that are predominantly metabolized by or inhibit the activity of cytochrome P450 3A4 enzymes. 33 Among the 50 patients in the efficacy analysis population, 46 (92.0%) showed improvement. Analysis of patient background factors showed no need for special concern regarding drug safety.
Thus far, the long-term efficacy and safety of pranlukast dry syrup has only been suggested by the results of this prospective open-label study, because a randomized controlled study is not feasible in infants for safety reasons. As described earlier, treatment of this patient population raises concerns regarding the efficacy of inhaled medication, theophylline clearance, and the few medications available. Pranlukast dry syrup appears to be useful for long-term treatment of bronchial asthma in pediatric patients younger than one your, particularly when used at the correct dose to weight ratio. However, further studies, especially randomized controlled trials in a larger patient population, are needed to verify the long-term efficacy and safety of this drug. Such studies would require appropriate guidelines for diagnosis, as well as monitoring by physicians who are respiratory specialists.
Survey of quality of life
A quality of life questionnaire (revised version 2001) designed for children with bronchial asthma and their parents or caregivers, and consisting of 15 questions for patients aged younger than 4 years and 20 questions for those aged 4 years and older (weighted at five points each) was used to evaluate the effect of pranlukast dry syrup on health-related quality of life in 56 pediatric patients with asthma. 34 During this 4-week, open-label trial, pranlukast dry syrup improved overall health-related quality of life and physical and emotional domain scores in the children aged younger than 4 years (n = 20, mean age 2.0 years) and in those aged 4 years and older (n = 36, mean age 6.6 years) with mild to moderate asthma. Compared with baseline, overall health-related quality of life scores measured on a 100-point scale improved by 8-9 points in patients aged younger than 4 years (from 54 to 62 points, P , 0.004) and patients aged 4 years and older (from 80 to 89 points, P , 0.0001). Pranlukast dry syrup was confirmed to be useful as an antiasthmatic drug from the standpoint of quality of life for pediatric patients with bronchial asthma and their parents or caregivers.
Randomized controlled trial of exercise-induced bronchospasm
Pranlukast dry syrup inhibited exercise-induced bronchospasm in children with asthma in a randomized, multicenter, double-blind, placebo-controlled, two-period crossover trial. 35 Patients were 17 children of mean age 11.0 (7-14) years with stable asthma and a history of typical symptoms of exercise-induced bronchospasm. Pranlukast dry syrup or a placebo was administered after dinner on the first day and after breakfast on the second day for each period of the study. All exercise activities were performed on a bicycle ergometer, and spirometric measurement of pulmonary function (forced vital capacity, forced expiratory volume in one second [FEV 1 ], peak expiratory flow, and expiratory flow at 50% and 25% of forced vital capacity) was collected before and after exercise. Compared with placebo, pranlukast dry syrup significantly inhibited any decrease in pulmonary function after exercise with regard to FEV 1 , maximal mid expiratory flow rate, peak expiratory flow, and expiratory flow at 50% of forced vital capacity at 15 and 30 minutes after exercise, and significantly decreased the area above the curve between 0 and 30 minutes and percent recovery. Pranlukast dry syrup also significantly decreased expiratory flow at 25% of forced vital capacity 30 minutes after exercise (Figure 2 ). Pranlukast dry syrup was confirmed to be safe and effective for management of asthma in pediatric patients with exercise-induced bronchospasm.
Inhibition of aggravation by the common cold
Viral infection is an important risk factor for aggravation of childhood asthma. [36] [37] [38] [39] [40] Another recent study has investigated the ability of drugs to reduce aggravation of asthma triggered by the common cold. 41 Asthma control was examined in 1014 Japanese pediatric patients with bronchial asthma. Occurrence of the common cold, asthma control, and drugs used for asthma control were evaluated using a modified Childhood Asthma Control Test in patients aged younger than 4 years and 4-11 years of age and the Asthma Control Test for patients aged 12-15 years. 42 No difference in asthma control was observed between the two age groups. The common cold and aggravation of asthma were significantly more prevalent in patients aged younger than 4 years. Control of asthma following aggravation by the common cold was significantly less effective in patients aged younger than 4 years compared with those aged 4 years and older. In the former group, asthma control was significantly more effective in those treated with leukotriene receptor antagonists. Asthma control did not differ between patients taking or not taking inhaled corticosteroids or long-acting β2 stimulants. These findings indicate a high prevalence of the common cold in younger patients with childhood asthma and that the common cold aggravates asthma. Leukotriene receptor antagonists are useful for long-term asthma control in very young patients who suffer asthma attacks triggered by the common cold (Figure 3) . Pranlukast dry syrup is a leukotriene receptor antagonist which is safe and effective for pediatric patients with bronchial asthma who develop asthma attacks due to the common cold.
Peripheral eosinophil counts and serum IgE levels in children with food allergy
Although the efficacy of the leukotriene receptor antagonists has already been established in bronchial asthma, their effect on food allergies remains unclear. A retrospective study examined 65 children of mean age 14 ± 9.6 (3-36) months with food allergies from 2005 to 2008. 43 Of these, 32 patients served as a dietary control group by avoiding antigenic foods to which they had previously had an adverse reaction. The remaining 33 patients were treated with pranlukast dry syrup 7 mg/kg/day in addition to Figure 3 Effects of drugs on asthma control in patients younger than 4 years with a common cold. The black, striped, white, and dotted bars show patients who were uncontrolled, partly controlled, controlled, and not determined, respectively. Asthma control was evaluated using a modified Childhood Asthma Control Test filled out by the patient's parents. On the modified questionnaire, 26 or 27 points indicated asthma that was controlled, 20-25 points indicated partially controlled asthma, and ,20 points indicated uncontrolled asthma Notes: *In this age group, control of asthma was significantly better for patients treated with LTRAs compared with those who did not receive LTRAs (P < 0.05). Abbreviations: iCS, inhaled corticosteroids; LTRA, leukotriene receptor antagonists. controlling their diet. Clinical symptoms and laboratory data before and after one year of treatment were compared between the two groups. Allergic symptoms improved in both the diet-controlled and pranlukast dry syrup groups, with no significant difference observed in clinical parameters between the groups after the one-year trial. Peripheral eosinophil count, serum IgE, interleukin (IL)-4, IL-5, IL-6, and eosinophil cationic protein levels in children with food allergies exceeded standard values in both groups. Although both the diet-controlled and pranlukast dry syrup groups showed decreased eosinophil counts (-273 ± 232 per µL versus -595 ± 295 per µL, P , 0.05 and P , 0.001, respectively), only those treated with pranlukast dry syrup showed significantly decreased serum IgE (-73.5 ± 115 IU/mL, P , 0.01). Conversely, the control group showed significantly increased serum IgE (+159 ± 138 IU/mL, P , 0.01). The pranlukast dry syrup group also showed significantly decreased serum IL-4 (54.5 ± 31.0 pg/mL to 27.3 ± 10.1 pg/mL), IL-5 (6.7 ± 5.2 pg/mL to 5.0 ± 0.4 pg/mL), and eosinophil cationic protein (45.4 ± 15.0 µg/L to 15.0 ± 9.8 µg/L, P , 0.05 each). Early intervention with pranlukast dry syrup may thus be effective in regulating eosinophil count and serum IgE, IL-4, IL-5, and eosinophil cationic protein levels. These results support the potential efficacy of pranlukast dry syrup in young children with food allergies for preventing development of further allergies. As a result, pranlukast dry syrup is useful for pediatric patients with bronchial asthma and food allergies and has greater efficacy when used in combination with dietary control.
Japanese cedar pollinosis
A randomized, double-blind, placebo-controlled, crossover study using a artificial allergen exposure device (ie, an OHIO chamber) 44, 45 investigated the efficacy and safety of pranlukast dry syrup in children aged 10-15 years with seasonal allergic rhinitis due to Japanese cedar pollen. 46 Eighty-four patients were enrolled and randomized in the treatment arm and 74 patients were included in the per protocol set. Patients were treated with either pranlukast dry syrup or placebo for one week, and were then exposed to Japanese cedar pollen in the OHIO chamber for 3 hours. Nasal symptom scores were recorded every 30 minutes during exposure. Pranlukast dry syrup significantly suppressed the change in total nasal symptom score change from baseline seen with placebo. The difference in least square averages of total nasal symptom scores between the group treated with pranlukast dry syrup and the placebo group was -0.37 (95% confidence interval -0.54, -0.20, P , 0.0001), confirming that pranlukast dry syrup significantly suppressed nasal symptoms, in particular sneezing, nasal discharge, and nasal obstruction. The greatest effect of pranlukast dry syrup was on nasal obstruction, with a significant improvement compared with placebo seen within 60 minutes of exposure. Pranlukast dry syrup is effective and safe for treating children with seasonal allergic rhinitis. As confirmed by the above results, pranlukast dry syrup is useful in view of the "one airway, one disease" concept, since pranlukast dry syrup is effective and safe in the treatment of bronchial asthma and allergic rhinitis in pediatric patients.
Conclusion
Asthma is one of the most common respiratory disorders seen in clinical practice, affecting up to 13% of the world's population. Inflammation is the predominant characteristic of asthma, and inhaled corticosteroids are recommended as first-line agents for control of the disease in patients of all ages. However, treatment with corticosteroids is often unable to control symptoms and progression of asthma fully. Leukotrienes have recently gained attention in research because they play a pivotal role in the airway inflammatory process, and specific drugs have been developed targeting them. Cysteinyl leukotriene antagonists have emerged as important therapeutic options, and show large potential clinical utility.
Pranlukast is approved for clinical use, including in the pediatric age group. Although adverse effects, such as headache, abdominal pain, rash, angioedema, pulmonary eosinophilia, and arthralgia have been reported, pranlukast is usually well tolerated and shows many positive effects in asthmatic patients. Current Global Initiative for Asthma guidelines recommend leukotriene receptor antagonists as second-line agents for patients with mild persistent asthma, and as addon therapy for reducing the dose of inhaled corticosteroids in patients with moderate or severe asthma, due to the complementary mechanisms of action of these agents. Leukotriene receptor antagonists may be particularly appropriate in a variety of clinical situations, including concomitant rhinitis, viral-induced wheeze, and exercise-induced bronchoconstriction, and in children aged younger than one year to reduce the frequency of asthma exacerbations.
CysLTs mimics many features of asthma, including bronchoconstriction, mucus secretion, microvascular leakage followed by edema, and eosinophil infiltration. CysLTs are also active in the proliferation of airway smooth muscle and collagen deposition underlying airway wall remodeling. Pranlukast prevents airflow obstruction, hyper-responsiveness, and inflammation associated with airway remodeling through antagonism of CysLTs.
Cysteinyl leukotrienes have been shown to have a potent pathophysiological effect in the upper and lower airways, suggesting that they are critical elements in the development, progression, and chronicity of the inflammatory response associated with various clinical presentations of asthma and allergic rhinitis.
These results indicate that pranlukast has great therapeutic potential in the treatment of asthma and allergic rhinitis. The pharmacological properties of pranlukast suggest that cysLT1 receptor antagonists are useful and beneficial as a new class of antiallergic and anti-inflammatory agents in the treatment and management of asthma and allergic rhinitis.
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